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1 

(a) Ki (N^3) CDfll&A^-rSA^XS, <b) 

t5*/iNW^xa (c) ±g^/h > pj«-i:e^<to , wfe 
sait5»aiia (d) ±KJ»mxe^ctDfftti^n 

a^T^nfS <n=N-s) J^±<Dte<Z>#ft(Pia^1* 

^o^&nnflit-r^nn^j5gxe^«^cc:t^ 

Site, mi tm2(D^e^fiS«-ffWbiiio#(DfqlzJ:0« 

wttwas:**^c:t^«ratr^»*^i, 2x«3 

Skft\Z. SB1 i:^20^B^SiEf swiEW&^ru ± 
fBJWJX^te. Sil £SB2£fg3<DJSB<Dffi£#fflU 

3 ^OfD^^ D«ffi«sffS£#«>* ^ t 

[gt^fcsm ±ia^2<D^e«. «m«5fff-g£*«>* 

^it^tWK 2x«3ia«<o^nfiitftai* 
J*. 



$£9!¥7- 2 1 9 9 2 9 

2 

[W^Jll 1] ±EnnfittW*ft^ Etc, A*x 

et^/M9j^x@ow^ Artufcffi&jtax-r*inxx 

[SIM12] ±gaunxx8«, A^jxetCctDA^ 
tsnitttmz&&rzm&ftmz&wvfc^m\zmtt 

1 1 mnoftnmmtisij&o 

[fS*^14] ±(d»IIilt A?jXf§fc:<fc9A# 
[i^l5] ±EfllXX6ira, A^7X^fc^DA^ 
[133*3116] ±i2finXXS«> A^X^^^DA^J 

cm*ji 1 7 1 ±os#js i-i5x«i6 mmvti 
a<h> N®coig^ffl-«jL-Tnn^ai^s:«tA^r<btf- 

[f»*^l 8] -htKr-^fflaSSWtt, Sic, *m« 
[0 0 0 1] 

TS^tWfttf bfcSetcHf* fe(DTa& 

[0 0 0 2] 
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(3) 



!j$|PI¥7-2 1 9 9 2 9 



£T&S- 5. 7 1. 6. 5 7, 7. 2 9. 

8. 0 6, 1 0. 0 0, 1 5. 0 0 £5?A£>. h 
*TS£fed 1 2<Pck^K:£:So fedl 2^tl 5. 00 

T, lf@0«fCD^nfil^«*r'5fftJ?^:«:ffl^S. 2« 
^a&iMk* 0£i§c;K*P) £&a&T*5 

tbtK, 5%&S. SfcfeU %&S£^5 z.£\zte 
S. 

[0 0 0 3] C(O<t3lC^^tt^T«^n^C0ffi 

i%^) ^cfcOig^s^^ {s%<Df%Knmti£ 
[o o o 4] jMfcWicra. wi z&zfimi 4&m^xm 

(FDD#) , 3(iT-Y^^W '^Z7K 4IJ^U 

s. :/d^a • ^>^tt3*ufc:7oy e— 5V 

X^6&n>b!aL-^ (FDD#) 2fc»AU sM^l" 



^>#D-HSnA*#ttffi£&*. 
[0 0 0 5] £11 4li«K«©«W^fc6©7D- ^-V 

<Dffl$c£A;ftU lfc£«, A5 1 ^^ r 4 

^tUfca&So tt1f9\* t&JLtt* /hSV^tti 

teCDflaSa*2W<&^£kfc, 7fy?5*6Xf^y7 
T, /J>3VMS£2{g^nte£Ufc3§£\ 4*3t>ttfc** 

So 

[0 0 0 6] Xf^^8Ttt, »&£jLT±IBXxy7 r 

n«£Utf«. xf^ios, itnioftKhs^ 
[0007] ^©«w«6-cnn«**fflT*«i*« 

"To f^iLT, 

5. 7 1, 6. 5 7, 7. 2 9, 8. 0 6, 1 0. 0 
0,15.00 

£-T*. GrubbsftgS^ gc 1 £rfflV>*«, 
[0 0 0 8] 
[»ll 



[0 0 0 9] 15. 0 0#tttt<B£%A£n*<*>T, T 
KDg^ImaxTl (i = l, 2, • • • , n) £2* 

maxT I =1. 84 1 

fcfcofc. GrubbsOStS, HlGSLZtV^fr 
gCn = 6CD^, «M5XO»l. 8 2, 

;P»n = 6, /&R*1X<DBS1. 9 4t^. cfc 

oT, 

maxTI>l. 82, maxTKl. 94 

TfeS. ffit)T, 15. 0 0ttftR*5%Tftn«2:V> 

*.s, fi»*i %T«^nmtv^>a:Vi 0 to^aicfi 

[0 0 10] 
[S1] 



40 



Grubb s.0)&$(D-9 
5% 1% 



4 


1 


.4 6 


1 


.4 9 


5 


1 


.6 7 


1 


.7 5 


6 


1 


.8 2 


1 


.9 4 


7 


1 . 


9 4 


2 


. 1 0 



SO 



[0011] (Vic Barnett, Toby L 
ewis (1 9 7 8) : ^Outliers In S 
tatistical Dataj , John Wil 
ey& Sons. p. 2 9 8 flSIM) 

[0 0 12] 

bT5. 7 1 , 6. 5 7, 7. 2 9, 8. 0 6, 1 4. 
8 0, 15. OOtTSo £CD^— ^TfcimaxT i = 
1. 2 9 £&£o maxT KL 8 2^5, foT 
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(4) 



±<D£v\Zfttim<Dm$&l 4. 8 0 £15. 0 0O2 
[0 0 13] 

ttVft*) fc«fc D 3fflU7*Ca*S&* (Vic B a r n e 
t t, Toby Lewis (1 9 7 8) : TOu t 1 
iers in Statistical Dat 10 
aj, John Wiley & Sonsl:fi4 0t 

(5%,-lXf) lc£ 9 £V> 5 W 

[0 0 14] C(D^mt. £ilJ:©<J;a^W**^t 

[0 0 15] 

mum** RT©is^*t*- 

(a) Kfl (N^3) C0M£A;fcT£A:fcX@, (b) 
±ISA^XgtcJ:DA*L,/»:NfflCD(@cr>^:/hll«Sr ? M^ 
-r**/M*ttEI8i, (O ±E**«£Xttfc*D«* 

§w-r*i?fflxg> (<i) ±fi»fflxeic«j;o»m^n 

[0 0 16] ±B»ffll8»l s ««rt©5Mltt*tttti 
SfrTSnffl (n=N-s) «±<Bffi<&»*£li:£ffi»ffs 

[0017] ±Enn«<ftfflxa», N«*»©«©a 



»B¥7-2 19 9 2 9 



6 



[0018] jiBtwattt, *vn«o«a*«^n* t 
a, mi £»2©3sa©tt*scmi/P5*<ofpic<fcD«m 

[0 0 19] JbEtfJIUtlfc MIC JBl£fB2<0«@& 
gmxHte, »l fc»2t»3<D«BO«*»«U 3 
[0 0 2 0] JiftJSSlOD^a^ «ai^6H-SS:**^N 
[0 0 2 1] JiEfB2«)fllB«> *>« 

[00223 JLf£S8 2CDJ®@te> JMittoftttoMRfc: 
# LX0f 5£<D«» Lfc 'b© V^d«h i 

[0 0 2 3] _teW*5»*. «ffl«»fift*A*N«i* 
[0 0 2 4] hERtlHCMU [5I»»«f<Z>«aa«S«P«: 

[0025] ±e*vn«*ffl**tt, wz* x^ist 

*^h*lftXSO|B»C. A^Ufcflt«rUDX"rSJtoXX^«: 
[0 0 2 6] JiEinxxgt*. A^i8l:«fc0A*5n 

[0 0 2 7] _LEHOXXgte, A^XgJCiOA^^n 
[0 0 2 8] XEUnXX&t** ArtlKfciDAASft 

[0 0 2 9] ±Einxxa«, A^JXa(CJ;DA*$n 

[0 0 3 0] .LEinxxgte, A^xSfc^DAASn 

[0031] d<o^tr««»x-^«ia»eett, 
[0032] iE^-^ftiasBtt, J5fc, ^vnti^ai 
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7 

[0 0 3 3] 

[(WW » 1 ©JWIK*V»TI*. A*Ittfc.kO. Nfl*l 

s. 

[0 0 3 4] m2<Z)^{rfett^J?mXg«, 
liia 0W€$nfcfi®^M-S^^ nffl (n=N 
-s) &±:<Di&ffi-rz>m<D&&&K*)U^> fS^^f 

i05i (N=5) tfA^Stl* M*2<S (s = 2) <D 

£ 4 <@<Z> A2>«I£ffl v^TBij^m^tir^^-rs. 
RI^/jNSV>*CQA^7(i4<@S:^V>T«?-n^nm^'&-er^ 

[0035] m3<D&w\z&\fz>ftnm8imx.n\z. £ 

•T, StWX5@^<tDg£ffl$nfcNH^CD^<0«fl*^ 
/hfi & it® b »/h«<D*^/h * v>«-&, * <d&ir s nfe 
&b<^j*rr*. 

[0 0 3 6] ^flMMafc^tt^ttfltSK** fl.tHI<Z>«l 

[0 0 3 7] * 5 ±IB!gl <h 

^2CD^aiCjttlAT, ?f!3a>3t@£i$^. £CD|g3<D3S 
Bli, ±|2S1 i:^2^e*«iET^MiE^Br& 
So iim SS2JBB, S3^e«:UP^UT^ffitttf 

[0038] ^6<D^^*5vtsttst^:i^ mim®\z 

[0039] m7 <D&mz&\iz>m&j£\z* m2mB\z 
us, fie^r, nn^ogc^<^mb<t'5i:"rs^ 



5) $£|PW7-2 1 9 9 2 9 

fg 2 (D^BOfctfA^ < ft*, 

[0040] &s<D&mz&wz>m&jZ\** m2<omB 

[0 0 4 1] &Q<D&m\z&VZ%Y&ttZ, ^wsfcu-a 

[0 0 4 2] m 1 0O»qi«C^»*.SH|tJCtt. HJSi##T 

[0 0 4 3] S§1 l©5MJ»C:fc^Tfck jraxx&icJ: 
0, A^XSJCiDA^StlfcMS:, &m6fe§t-S€:#*e> 

[0 0 4 4] $1 2<D3S9!t::*Sl>XKL A*XfeJC<tD 
WU «^-T5«lRl&*|jEUT*IIBfcft#U*^«lrlPX 

ifl [0 0 4 5] il 3<D»WIC^V>X«, lOW>^V 
[0 0 4 6] Si 4<D*SBI-*V»-Ctt. A^^n/tia^ 
[0 0 4 7] %1 5 (OfBWiw^ViTtt, A*^tifc*^ 

[0 04 8] $16 0>9ffllc43V>Tri* A^j^n^®^ 

&mz&mm$t&&&#>nftfe : £&ti>** 
[ o o 4 9] s& 1 7 toRmK&ftZT-fi&mmm*. 

[0 0 5 0] SI 8©^l:^tt5f-^4!llSllt 
ftW*g«CJ:DN«<0««t«fb> c©tf«anfc«^ 

So 

[0 0 5 1] 
[§£SS09] 
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(6) 



ftm*P7-2 1 9 9 2 9 



10 



2\z^>¥^.-* (fddno , 
^ta©^n^^uu/tr— x# 6 £n>tri-* (f 

DD#) 2l:JfXU ' V7h&ffiSftl 



[0052] £ operas, &ffl^fts&frffl-r**: 

6?)trgc2&ffi^. 
[0 0 5 3] 
[»2] 



n 



[0 0 5 4] C©iKltfi<^®^/h«C^^it>^;VCD3@a 

tf, Xl\ X* , X3 . X4 , X 5 ©5 9©T^^X 

^t5c eico^s^ A^-r^-^offlgtfcNt-r* 

N=5£fc*o X^y^2 1li, A* Stiver-* 
(D^/h&It&U tfl^fr^JlfwX, <x 2 <x 3 <x* 
<Xo (D^olZtt^Zo ccDX^iSA/M^xfS-rfc 

[0 0 5 5] 5 A^S> £ <h 

9inm<n&w<oB& : £ » (s^d t-r*^ *mffi<& 

[0 0 5 6] X^:/2 2«Cin60^— * 

liT^e. ^nM^st^fBa s = i <o«^ii, * 

i\ (xi . xs , x 3 . x< * x» ) A^xi £&V> 

fl*UB<ZHS{iOf@» s = 2 O^ttv xi £x 2 £ 
l^ti^^&U t (-i.-2j tU X4 <hxo €r»t^^r* 

Ut(-4.-6) tU Xl tX6 £»V>fcl$£Ut<- 



it? [0 0 5 7] ^ c^T^i^ns^nti^aoia 

WV^ ^nfil^<@ScSr^r2fflMO^Si:^^^'C« 

fct, ^nftco^c^ffla s = 2 *i 

[0 0 5 8] X5=-.y:/2 3fct, ^dii^tf-SU t <DM/h® 
(Utmin) £Jlr>W*SPre&*<, Xr^^2 4 

Utml n&^-T^PiTfe^o Xf^2 5H U 
t m i n (Djjififr'Z Utmin S:**^cDf 

y^2 6^-C^tl{i«mXS-C^^ a Xf^2 7 

[0 0 5 93 r^^T:©7n-ft-h 

Oiftn&SBW-r^o ^fy^2 0T*©5^(Df-^«: 
A^JT^o 

5. 71, 6. 57, 7. 2 9, 8. 0 6, 1 3. 3 2 
X^^^2 ITA^^nfc^-^^^PSlCM^^^. 
7sv-y~?2 2-C»2£ffiV> > U t <Z)fit€rft^"rSo 
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11 



= 4, ^n^<o«ffic7)<@as = iT^^<DT, tamstft 

I$Ut(-n^n, Ut(.n=5. 9 0 8£fc*. 
-S^^il 3. 3 2 ^V^WcD^a^H-a^ * 
>^;^ n = 4, ^nfS<P&ffi(DW»s = lT&S<Z> 
T, Ut(-i>tSTi, Ut ( -i) = l. 44 0t^. 
5. 7 1 £13. 3 2 *&fe£Rfr>fem*. -tJ->^St 
n = 3, ^tli(Dt»©fflas = 2-C*SOt, Ut * 



(7) $£i§8¥7-2 1 9 9 2 9 

*(-i.-5) tXtt, Ut(-i.-6)=2. 5 0 9 t^, 

Ut{-l.-j) * Ut(-4.-6) , U t <-l. -S.-l) « 

u t(.,,-4,-6) **mrzt w*>, ftnm<om&<om 

[0 0 6 0] 
[312] 





IfcL 


13.32 


13. 32 
8. 0 6 




4. 930 
(S = 0) 


<S~1) 


2.689 
(S = 2i 


B. 71 


5. 7 1 
(S= 1) 


2 . 5 0 9 
(S-2) 


3.957 


5.7 1 
6. 5 7 


6. 9 5 7 
<S«2) 


4. 0 9 1 





[0061] Xf^^2 3 TJK-hT^feU t <D&/hte 
Utmin^S^ Utmln = Ut(-s) = l. 4 
4 0Tife£o Xf7^2 4Tnnt©iiw^w 
(D&mi&if'SU t (o) =4. 9 3 0£fr&U Utml 
ntUtco £Jfc®rr*o T£<b, Ut<- 6 >>Utio> 
«^L^V>(0-e, X5^y^2 5^ff^. Ut(- 5 )0l8f 
<Z)^-^©^-&-dr^nfl<i:*rSo SPl3, 13. 3 2 
jMttl* Xfy^2 7T, ^tlI13. 3 2 

[0 0 6 2] C<OJ;'5S^nffi[<?5Mffi<0<@S:^3^'& 

t*ot^ ^m^ti^n^®a«i^T*D, ^ 

[0 0 6 3] 21<OWT^Ufe5. 7 1, 6. 57, 7. 
2 9, 8. 0 6, 1 3. 3 2©r-^<08^ 1 3. 3 
2£ttftfg<!:-r<&<m3u W9 § (1 9 80) m&t: 

[0 0 64] c^JSfli^S: 2 fc^Lfc&msfcfr:l£>5£ 

U t=n 1 oga+2 s 

te, A I C (AKA I KE' S Info rma t i o 
n criterion) CDT^n *>3%X *>tl 



ft. n IS** s &ftnm<»fcm(Dm&L* a 2 \Z 

R n= (r-^SN) - Wni^S 

Mis) T?<fc*J&>£, nte5:&>54, 5*> 

ra, if>^iS:^<^si:itja'rs 0 for, nnm 

30 [0 0 6 5] ClCOli^^G r u bb scDt 5 -^ 1 

^ffiot^S. Grubbs (Dy^—* 1 S^lC^To 

2. 0 2, 2. 2 2, 3. 0 4, 3. 2 3, 3. 5 9, 

3. 7 3, 3. 94, 4. 0 5, 4. 1 1, 4. 1 3 

jb^— ^strati oflrr**. i©f-mioga& 

itg Lfcffi £3131::, nlogo^Lyti^4l: 
tfL, U t =n 1 o g a + 2 s £frJ?b*:<fi£^ 5 

T. 
[0 0 6 6] 
[f£3] 
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(8) WBW7-2 1 9 9 2 9 

13 14 



Grubbs 0>7 — 9 1 o g a £Dd[ 







4. 1 3 


4.13 
4.11 


4.13 
4. 1 1 
4.0 5 


• 

2.0 2 


- 0 . 3 13 


-0. 3 18 


-0. 3 3 7 


-0. 3 7 6 


-0. 6 14 


-0. 5 16 


- 0. 5 3 3 




2.0 2 
2.2 2 


-0.9 5 


- 0. 9 6 7 




! 


2.0 2 

2. 2 2 

3. 04 


- 1. 18 3 









[0 0 6 7] * * tX4] 





tils 


4. 1 3 


4.13 
4. 11 


4.13 
4.11 
4.0 5 




- 3. 12 7 


-2, 8 5 8 


-2. 697 


-2. 6 29 


2.0 2 


-4. 6 3 0 


-4. 127 


-3. 7 3 2 




2.0 2 
2.2 2 


-7. 6 


-6. 7 7 1 






2.0 2 

2. 2 2 

3. 0 4 


-8. 2 8 4 









[0 0 6 8] * » 1X5] 

Grubbs co^-^ i K«fc*U t= I o g o+2 S<DO 







4.13 


4.13 
4. 1 1 


4.13 
4.11 
4. 0 5 




<S = 0) 
-3. 12 7 


(S=l) 
-0. 8 5 8 


(S = 2> 
1. 303 


<S~3> 
3. 3 7 1 


2.0 2 


(5 = 1) 
- 2. 6 3 0 


<S-2) 
-0. 12 7 


(S = 3) 
2. 2 6 8 




2. 02 
2.2 2 


(S-2) 
-3. 6 0 0 
** 


<S = 3) 
-0. 7 7 1 






2.0 2 
2.2 2 
3. 0 4 


(S =3) 
-2. 2 8 4 









[0 0 6 9] £n££^:7KLfc*><Z>#B12T&£o 

K2<Dxffl«, nn«i<»«»<0ffl*sTf*D, ymtu 40 [00 70] t%)&isiz&5\zftnm<?>m&v>m$ks&m 

t*. ^(D4><O«/h<Dfc<0£:/n-/ hLfc, ^3 (2) <fc9fc>^£o ^tt, S2^(D2s«iiln 

K*ViT»htOM©«* B B 1 ^ Uttt- ^7 (3). J:Dt>»«. 5^7 (4) 

0. 318t-0, 5 14tftW. -0. 5 14$1 ^tn 1 og a + 2 s(Dfit s = 2 TS/hfS€rffito^ 

ViT^DyMfc, H2 0-jSIWT*lfc^57 »«»1LTV>*. Ut=n 1 ogo + 2 s0«^ »/h 

(1) tt, Ut = logofcl/&W*^l/WS. jft «ttl*T»*. *5*>&*>*>*J:5fc, (4) 

^ T - L ^.^^- 7 (2) ut=n1ogo^Lfci *t«/ht^5©lt ^*Ug<Dte*Sa><B»s =2T?&o 

-&*«LTVi*. SMfrc«Lfci^:7 (3) ft, Ut= T> *©*n«iLT2. 0 2 £2. 2 2'ft«fcl,&8 

2s£Lfc«*T»*. *8tai&^77 (4) te> ^~Cifc5o :nit Kl tagawaOjftTfcHCa 

n |ogot2s ^JD^L-fcU t=nloga + 2s<Z> 50 *«#TV^& (Gensh i roKi t agawa (1 



(9) 



^m^7-2 19 9 2 9 



15 

9 7 9) : "On the Use of Aic f 
or the Detection of Outli 
ers", Technometrlcs. Vol. 2 
1, No. 2) . 

[0 0 7 1] Ut = nloga + 2s<bs <OM% 

-1. 4 0, -0. 44, -0. 3 0, -0. 24, -* 



* 0. 
0, 



10 

2 2, -0. 15, -0. 
0. 18,0.2 0, 0. 



1 3, 
4 8, 



0 6, 0. 
6 3,1. 



1 

0 



£niC£0*#£ftfcU t =n 1 oga + 2 s <D 

[0 0 7 2] 
U£6] 



-1.4 0 



1. 

0. 

1. 
0. 
•0. 



4 0 
4 4 

40 
4 4 
30 



-9. 4 2 
-11.15 



- 8 . 8 2 



-6. 14 



0 1 



-8. 3 2 
-11- 12 



-8. ft ! 



1- 01 
0. 63 



-6. 24 
-7. 65 



1.0 1 
0. 6 3 
0. 48 

-3. 8 9 



[0073] &6&m\z, i/^y^m<tm3(D^\z 

fcZ. 0 3COxMfcmn^<D^»<Df@gCs, yWUt 
=nlogo+2s (DfeXfoZ, 0 3 tf> 5 

fcSK^n, u t <fc-3x\<>z>. &fc> f^ti 

«:^*SW 2 6 T&^So 

[0 0 7 4] £(0^$gfllTtS, Grubbs 

^^nteKLO^TSzE^*. Grubbs©?-^ 

"Procedures for detedting 



outying Observations in 
20 samples", Technometrlcs, 
Vol. 11, 1-2 1 

Grubbs (Dy* — $ 2 \*$:<Dmx$>Z> (5 s — 1 
2) o 

0. 7 4 5, 1. 8 3 2, 1. 8 5 6, 1. 8 8 4, 

1. 9 1 4, 1. 9 1 6, 1. 9 4 7, 1. 9 4 9, 

2. 0 1 3, 2. 0 2 3, 2. 0 4 5, 2. 3 2 7 

unarm, 3m<DmMm±*<D^m&&-ox\,>*&. 

^^7^-Tc 
,30 [0 0 7 5] 
[|67] 

Grubbs ©f-i' 2 £«to&ffrB 





Ut=alogcr+2s 








-12.214 


2.327 


-9. 578 


j 2.045 2.S27 


-B.244 


0.74S 


-20.497(2) 


0.745 1.832 


-16.610 


0.745 2.327 


-22.861(1) 


0.745 1.832 2.327 


-19.107 


0.745 2.045 2.327 


-19.145 



50 



45£2. 3 2 7 £maM£bfc^T<&S. Jitr&Lfc 
K i t a g awa0^t)|wJD^*i:^TV^o 

[0 0 7 7] §EJSfl]3. C^IMIl GrubbsO 
^r— ^ 3 &ffl^ftm&\Z~D^Ty&'<2>. GrubbsW 
^r— ^3fi^OMTS>^ (^—^SC^IO) „ 
5 6 8, 5 7 0, 5 7 0, 5 7 0, 5 7 2, 5 7 2, 5 
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Dallas E. Johnson, Stephe 
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